highly purified human plasma proteins, appears polymorphic on starch gel electrophoresis near its isoelectric point. \Vhen isolated from pooled normal blood it reveals seven bands (4) . Some of the chemical and physical chemical properties of the polymorphic forms of this protein have been found to be very similar, whereas significant differences were observed with respect to others (5) .
In the present paper, studies on the genetic aspects of the polymorphism of a,-acid glycoprotein are described. Specifically, this investigation has been carried out to determine whether normal Caucasian individuals possess different a,-acid glycoprotein traits characterized by different numbers of bands of the starch gel electrophoretic patterns.
Methods
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23 members of another Caucasian family (C); and 18 pairs of Caucasian twins (ages, 13 to 18 years).
After the blood clotted, the sera were separated, shell-frozen, and stored at -20' C until subsequent fractionation was started. The identity or nonidentity of the nine pairs of twins was established by analyses of thirteen different blood groups. ' For the fractionation of the sera, Cohn's method 10 (6, 7) was modified so that, in the first step, the socalled Fractions I to V were rendered insoluble simultaneously. The second step involved precipitation of Fraction VI of which the major component is a,-acid glycoprotein. The reagents used for this modified method were described earlier (6, 7). The fractionation was carried out as follows: Twenty-five ml of reagent A (6, 7) was placed in a 500-ml Erlenmeyer flask and cooled until partially frozen. For convenience dry ice and ethanol were used as cooling media. By stoppering the flask care was taken to exclude carbon dioxide.
Thereafter the flask was placed in a -5' C bath. Under gentle swirling of the partly frozen reagent, 25 ml of serum precooled to 00 was slowly added. It was found advantageous to stir the resulting suspension with a thermometer in order to follow any change in temperature. In a separate flask 75 ml of reagent A, 125 ml of reagent A' (6, 7), and 20 ml of zinc reagent (6, 7) were mixed, cooled until partially frozen, and, again under gentle swirling, added to the above mentioned diluted and partially precipitated serum. The (5) . The pH of the buffer was adjusted so that none of the protein zones moved toward the anode. For each analysis 2.0 mg of protein was used. 2 The size of the starch gel block (21 X 125 X 0.6 cm) permitted simultaneous analysis of four specimens. For the evaluation of the starch gel patterns it proved to be of particular help to include in every set of analyses as control the same amount of the same preparation of pooled a1-acid glycoprotein. After the electrophoresis the starch gel was sliced with a razor blade into three or four equally thick parts. Amido black lOB was used as stain. The center parts were used for the evaluation of the patterns. Under the chosen conditions, the fastest band of the control sample should migrate 4.5 cm from the trough of application. The number of bands of each pattern and the band with the highest color intensity were recorded. The evaluation of the patterns of the two families and the twins was carried out in a double-blind study.
Results
A. al-Acid glycoprotein patterns of normal white adults a,-Acid glycoprotein derived from 53 normal white adults and analyzed by starch gel electrophoresis at pH 2.9 resulted in patterns with 5, 6, 7, and 8 bands (Figure 1 A, B) . The relative incidence of these patterns was found to be 4, 36, 49, and 11%, respectively (Table I) . A further interesting observation was made with regard to the position of the band that contained the maximal amount of protein: the higher the total number of bands of a pattern, the higher was the apparent 2 Because of the low concentration of a1-acid glycoprotein in blood and because no specific stain is available for this protein, a,-acid glycoprotein must be isolated before starch gel electrophoresis can be carried out. In an earlier paper (5) a series of control experiments was described demonstrating that the polymorphism is not an artifact due to the isolation procedure utilized. In addition a,-acid glycoprotein subjected to ultracentrifugation at pH 3 sedimented with a coefficient of 2.9 S, a value identical with that observed at neutrality under otherwise the same conditions. This finding excluded the possibility that this glycoprotein dissociates at acid pH values into subunits leading to polymorphism, thus being in agreement with the observation that at pH 2 and below a single band is observed on starch gel electrophoresis. Fifteen members of a family whose genealogical tree is given in Figure 2 (family P) were analyzed for their a1-acid glycoprotein patterns. The pattern of the father showed 5 and that of the mother Twenty-three members of family C ( Figure 3) were analyzed for their a,-acid glycoprotein patterns. Unfortunately, the father of this family had passed away before the study was initiated. (Table II) . The fraternal twins, pair numbers 5, 6, 7, 8, 10, 11, 16, 17, and 18, and the fraternal triplets differed with respect to 1, 2, or 6 blood groups. The a,-acid glycoprotein patterns of the identical twins were the same for each pair. Four pairs of twins revealed 6 bands each, four showed 7 bands each, and one 8 bands. Of the eleven pairs of fraternal twins, pair numbers 7, 8, and 20 and the fraternal triplets each exhibited a pattern with 6, two with 7 bands each, and another with 8 bands. Of the remaining four pairs, three showed the same patterns, namely a pattern with 6 and a pattern with 7 bands, and the fourth pair revealed a 7-and an 8-band pattern.
D. Control experiments 8
In control experiments varying amounts of 8 pooled a1-acid glycoprotein (2.00, 1.75, 1.50, and 7 1.25 mg) were applied to troughs of the same size 7 that were also used for all analyses described 7 7 above. The number of zones observed on the ob-6) I tained patterns was 7, 7, 7, and 6, respectively. 
